Human myocardial adenosine triphosphatase activities in health and heart failure.
This study was designed to determine: (1) the myocardial adenosine triphosphatase (ATPase) activities of normal humans and patients with dilated cardiomyopathy and (2) whether ATPase activity is related to age, cause and severity of heart failure, and digitalis therapy. Endomyocardial biopsies were performed in 32 subjects. Results from six were normal. Ventricular failure in the other 26 was idiopathic (n = 15), familial (n = 3), alcohol induced (n = 5), or related to doxorubicin therapy (n = 3). The biopsies were analyzed for total, mitochondrial, Na+-K+, Ca++, and Mg++ ATPase activities. Total and mitochondrial ATPase activities correlated with left ventricular ejection fraction (r = 0.65 and 0.67, respectively; both p = 0.0001). Residual Mg++ ATPase activity correlated weakly with ventricular function as measured by echocardiography (p = 0.05). Na+-K+ ATPase activity was depressed in patients receiving digitalis (p = 0.01). These results suggest that progressive ventricular dysfunction may be associated with a progressive loss of total ATPase, mitochondrial ATPase and, to a lesser extent, Mg++ ATPase activity. Although depressed mitochondrial ATPase activity is not likely to be the primary cause of ventricular dysfunction, it could perpetuate failure by leading to inadequate production of adenosine triphosphate. Further study of ATPase activities may provide additional insight into the pathogenesis of cardiac failure.